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DECLARATION UNDER 37 C.F.R. § 1.132 
Sir: 

1. I, Jay M. Short, am a co-inventor with Patrick V. Warren, Ronald V. Swanson 
and Eric J. Mathur, on the above-identified patent application. 




Applicant 
Serial No. 
Filed 
Title 



2. I am an expert in the field of molecular biology and enzyme development and 
was an expert at the time of the invention. I am presently employed as C.E.O. and as a research 
scientist at Diversa Corporation, San Diego, CA, assignee of the above-referenced patent 
application. My resume as documentation of my credentials is attached as Exhbit B. 

3. I declare that at the time of the invention, aligning nucleic acid or polypeptide 
sequences was a routine method for comparing sequences to identify common structural 
characteristics (e.g., sequences, motifs) related to a function such as aminotransferase activity. 
One skilled in the art could have aligned and compared the disclosed exemplary sequences of the 
invention to each other or to known transaminase sequences to determine common, specific 
structural characteristics reasonably related to the genus of transaminases used in the claimed 
methods, e.g., as illustrated in Exhibit A. Exhibit A shows a sequence alignment among SEQ ID 
NOs 23 and 31, relevant to the claims in this application, and several other aminotransferases 
disclosed in this application. 
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34AT2_001 SEQ ID NOs: 23, 31 (relevant to the claims in this application) 

3AT2_001 SEQ ED NOs: 35, 36 

34AT5_001 SEQ ID NOs: 18, 26 

34AT6_001 SEQ ID NOs: 39, 40 

3AT1_001 SEQ ID NOs: 21, 29 

(consensus sequence) 



4. I declare that assays such as high through-put enzyme activity screening 
known at the time of the invention made methods obsolete and unnecessary that required 
previous knowledge of specific structural characteristics, e.g., protein structure, including 
secondary or tertiary structure, active site sequences, and the like. Assays such as high through- 
put enzyme activity screening known at the time of the invention made methods that required 
previous knowledge of how structure correlates with function, obsolete and unnecessary to 
practice the claim invention. 

5. I declare that procedures for identifying nucleic acids that encode transaminase 
were conventional and routine in the art at the time of the invention. Procedures for identifying 
polypeptides having any transaminase activity (including enzymes capable of catalyzing the 
transfer of amino groups from a-amino to a-keto acids) were conventional and routine in the art 
at the time of the invention. Transaminase screening assays were routine and well known in the 
art at the time of the invention. Because the different reactions catalyzed by transaminases 
(aminotransferases), and assays for detecting such activity, were well known in the art at the time 
of the invention, one of ordinary skill in the art would have been able to ascertain the scope of 
the genus of transaminase-encoding nucleic acids used in the claimed methods with reasonable 
clarity and recognized that Applicants were in possession of the claimed invention at the time of 
filing. 

6. I declare that one of ordinary skill in the art, using the teaching of the 
specification, could have made and expressed nucleic acids having a percent sequence identity 
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(including 70% sequence identity) to an exemplary nucleic acid, and could have determined 
using routine screening and with predicable positive results, which of those nucleic acids 
encoded a transaminase. Using the teaching of the specification one of ordinary skill in the art 
would have been able to ascertain the scope of the claimed genus of transaminase-encoding 
nucleic acids with reasonable clarity and recognized that Applicants were in possession of the 
claimed invention at the time of filing. 

8. I declare that declares that it would not have required any knowledge or 
guidance as to how structure is related to function to generate the genus of transaminase- 
encoding nucleic acids used in the claimed methods without undue experimentation. Assays 
such as high through-put enzyme activity screening known at the time of the invention made 
methods that required previous knowledge of protein structure, including secondary or tertiary 
structure, active site sequences, and the like, obsolete and unnecessary. Assays such as high 
through-put enzyme activity screening known at the time of the invention made methods that 
required previous knowledge of how structure correlates with function obsolete and unnecessary 
to practice the claim invention. At the time of the invention, high through-put in vivo (e.g., 
whole cell) nucleic acid expression and enzyme activity screening protocols were well known in 
the art. Transaminase screening assays were well known in the art at the time of the invention. 
The specification presented to the skilled artisan a rational and predictable scheme for making 
the genus of transaminase-encoding nucleic acids used in the claim methods, including a rational 
and predictable scheme for modifying any nucleic acid residue of an exemplary nucleic acid with 
an expectation of obtaining the desired function. The specification provided sufficient guidance 
to one of ordinary skill in the art to make and use the claimed genus of nucleic acids or 
polypeptides to practice the invention. 

9. I declare that one skilled in the art could have identified common structural 
characteristics distinguishing aminotransferases encoded by nucleic acids used in the claimed 
methods by simply aligning disclosed exemplary sequences of the invention to each other, as 
illustrated in Exhibit A, or to known transaminase sequences. The sequence alignment shown in 
Exhibit A illustrates that the exemplary sequence of the invention (SEQ ID NO:31) used in the 
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claimed methods has a plurality of shared sequence to other nucleic acids encoding polypeptides 
having transaminase activity. At the time of the invention aligning sequences was a routine 
method for comparing sequences to identify common structural characteristics (e.g., sequences, 
motifs) related to a function, for example, aminotransferase activity. One skilled in the art could 
have aligned and compared the disclosed exemplary sequences of the invention to each other or 
to known transaminase sequences to determine common, specific structural characteristics 
reasonably related to the genus of transaminases used in the claimed methods, e.g., as illustrated 
in Exhibit A. 



10. I declare that procedures for modifying and expressing nucleic acids were 
conventional and routine in the art at the time of the invention. Procedures for determining the 
activity of the expressed modified nucleic acids and determining if the nucleic acids expressed a 
polypeptide with transaminase activity were conventional and routine in the art at the time of the 
invention. Procedures for determining sequence identity to an exemplary nucleic acid were 
routine in the art at the time of the invention. Procedures for expressing and screening for 
transaminase activity were conventional and routine in the art at the time of the invention. One of 
ordinary skill in the art using the teaching of the specification would have been able to make and 
use the genus of compositions used in the methods of the invention, including a genus of 
transaminase-encoding nucleic acids having at least 70% sequence identity to the exemplary 
nucleic acid without undue experimentation. It was considered routine by one skilled in the art 
at the time of the invention to screen for multiple substitutions or modifications of a nucleic acid 
or a polypeptide for functional variations, including screening for a genus of transaminase- 
encoding nucleic acids or a genus of transaminases. It was considered routine by one skilled in 
the art at the time of the invention to screen for subsequences of nucleic acids that can identify or 
encode enzymes (e.g., transaminases) or enzymatically active fragments of transaminases. It was 
considered routine by one skilled in the art at the time of the invention to screen for 
subsequences of nucleic acids that can identify by hybridization a polypeptide-encoding (e.g., 
transaminase-encoding) nucleic acid. 
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I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Respectfully submitted 



Date: 



Jay M. Short 




Dr. Short is a founding member of Diversa Corporation, has served as Chief Technology Officer and Director of the 
company since its inception in 1994. He assumed the additional roles of President in 1998 and Chief Executive Officer in 
1999. in February of 2000, Dr. Short led the company's highly successful initial public offering, which raised over $200 
million in gross proceeds - the largest biotechnology IPO ever completed at the time. Diversa was recently named one 
of the 100 most influential companies that will have the greatest influence on the future of human health. Diversa 
Corporation (NASDAQ: DVSA) is a leader in applying proprietary genomic technologies for the rapid discovery and 
optimization of novel products from genes and gene pathways. 



EDUCATION 



2003 Certified Director 

Director Training Program 

The Anderson Graduate School of Management, University of California, Los Angeles 

1981 - 1985 Ph.D., Biochemistry 

Case Western Reserve University, Cleveland, Ohio 

1 980 - 1 981 Graduate Study, Macromolecular Science 

Case Western Reserve University, Cleveland, Ohio 

1976 - 1980 B.A. with Honors, Chemistry 

Taylor University, Upland, Indiana 



RESEARCH & PROFESSIONAL EXPERIENCE 

1 999 - present CEO and President 

Chief Technology Officer 
Board of Director 
Diversa Corporation 
San Diego, California 

1 998 - present President and Chief Technology Officer 

Board of Director 
Diversa Corporation 
San Diego, California 

Executive Vice President and Chief Technology Officer 
Board of Director 
Diversa Corporation 
San Diego, California 

Chief Technology Officer 
Board of Director 
Diversa Corporation 
San Diego, California 

President 
Stratacyte, Inc. 
La Jolla, California 



1997-1998 



1994-1997 



1990- 1994 
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Vice President 

R&D (Research) and Operations 
Stratagene Cloning Systems 
La Jolla, California 

Vice President 

R&D (Research) and Biological Operations 
Stratagene Cloning Systems 
La Jolla, California 

Senior Staff Scientist 
Research and Development 
Stratagene Cloning Systems 
La Jolla, California 

Staff Scientist 

Research and Development 
Stratagene Cloning Systems 
La Jolla, California 

Ph.D. Research 

Case Western Reserve University 
Dr. Richard W. Hanson's Laboratory, 

Identification and characterization of the promoter for P-enolpyruvate carboxykinase. 
First identification of a cAMP regulatory domain. 
Cleveland, Ohio 

Graduate Student Research 
Case Western Reserve University 

Dr. Bruce Roe's Laboratory, Analysis of the cellulase activity of Trichoderma viride. 
Cleveland, Ohio 



TEACHING EXPERIENCE 

Thesis Advisor, University of Uppsala, Sweden, Ph.D. for Michelle Alting-Mees 1988-1993 

Lecturer, Committee for Advanced Scientific Education, Center for Drug Evaluation and Research, FDA 1992 

Faculty, Transgenic Mouse Model and Its Application in Assessing In Vivo Mutagenesis, Genetic 

Toxicology Workshop (3rd Annual) 1989 
Microbiological Associates Inc., Bethesda, MD. 

Faculty, DNA Cloning and Expression, Physiology Society Workshop, San Diego, CA. 1987 

Teaching Assistant, Molecular & Cellular Biology, Case Western Reserve University, Cleveland, OH. 1981-1985 

Teaching Assistant, Physiological Chemistry, Kent State University, Kent, OH. 1981 

Teaching Assistant, Quantitative Analysis, Taylor University, Upland, IN. 1978-1980 



CERTIFICATIONS 

Certified Director Director Training Program, University of California, Los Angeles, California 

The Anderson Graduate School of Management and The Harold Price Center 
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1992- 1994 



1989-1992 



1988-1989 



1985-1988 



1981 -1985 



1980-1981 
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for Entrepreneurial Studies 

PADI Diver Certification 

PROFESSIONAL EXPERIENCE 

Diversa ranked # 2 among small companies for one of the best places for life scientists to work in this industry. 
Diversa named one of the 100 most influential companies that will have the greatest influence on the future of 

human health, Acumen 2004 
Diversa's patent portfolio ranked # 1on the 2003 Patent Scorecard by the MIT Survey 
Largest Biotechnology IPO raising over $200MM 
Founding management member of Diversa Corporation 



Board Director, Diversa Corporation, San Diego, CA 
Board Director, Invitrogen Corporation, Carlsbad, CA 

Board Director, Stressgen Biotechnologies, Vancouver, Canada and San Diego, CA 

Board Director, Senomyx Corporation, San Diego, CA 

Board Director, YPO (Young Presidents* Organization), San Diego, CA 

Board Director & Treasurer, Stressgen Therapeutics, Victoria, BC, Canada 

Board Director & Secretary, Stressgen Therapeutics, Victoria, BC, Canada 

Board Director & Compensation Chairman, Victoria, BC, Canada 

Board Member Advisor, Chemical and Engineering News 

Board Member, BioCom San Diego 

Board Advisor, IngleWood Ventures 

Board of Advisors and Founding Member, Division of Biological Sciences, UCSD 

Board Director and Executive Committee, Zymetrics 

Fellow, Lifetime, The Explorers Club, New York, NY 

Committee Member BioCom Science & Technology, San Diego 

Consultant, Stratagene Cloning Systems, La Jolla, CA 

Consultant, Micro Product Systems, Lynn, IN 

Consultant for European Economic Community on Transgenic Toxicology Testing 1991-1994 
Chairman, Discussion Group, Society of Toxicology Conference 1993 
Editor, Mutation Research 

Judge on the U.S. National Entrepreneur of the Year 2003 

Institutional Animal Care and Use Committee (IACUC), Chairman and Institutional Official 
NIEHS Peer Review Committee 

Panel Member for Chemical Science & Technology for NIST, National Research Council 1997-2000 
SBIR Study Section 

Reviewer for U.S. Congressional Office of Technology Assessment (OTA) on The Human 

Genome Project and Patenting DNA Sequences. 
Reviewer for Proceedings of the National Academy of Sciences, Genetic Analysis Techniques, 

Analytical Biochemistry & Nucleic Acids Research 
U.S. Committee Member for Evaluation of Biotechnology Research in Spain 
Visiting Scientist, International Centre of Insect Physiology and Ecology (ICIPE), Kenya 2002-2004 



MEMBERSHIPS 

American Association for the Advancement of Science 

American Chemical Society 

American Men and Women of Science 

American Society of Biochemistry and Molecular Biology 
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American Society of Microbiology 

BioCom San Diego 

Environmental Mutagenesis Society 

Japanese Environmental Mutagen Society 

Science 

Society for Industrial Microbiology 
Society of Toxicology 

The Explorers Club, Fellow Lifetime Member, New York 
The New York Academy of Sciences 
YPO (Young Presidents' Organization) San Diego 
YPO (Young Presidents' Organization) International 



AWARDS 

Henry F. Whalen, Jr. Award for Business Development, American Chemical Society, 2004 

Distinguished Alumnus Award for Professional Achievement, Taylor University, Upland, IN 2004 

Taylor University nomination for CCCU Award (Council for Christian Colleges & Universities) 2003 

Case Western Reserve University Alumni Profile 2003 

bioFusion 03 Breakthrough Innovation in Science Award Nomination 2003 

bioFusion 03 Life Science Leader of the Year Nomination 2003 

bioFusion 03 Life Science Company of the Year Nomination 2003 

ABL (Adaptive Business Leader) Innovations in HealthCare Gold Award 2003 

Deloitte and Touche's Orange County / San Diego Technology "Fast 50" 2003 

Finalists for UCSD Connects Most Innovative New Product Award in the Biotechnology R&D Category 2002 
Deloitte and Touche "Fast 500" Technology 2002 

Deloitte and Touche's Orange County / San Diego Technology "Fast 50" 2002 

The Premier Print Award, Annual Report 2002 

Deloitte and Touche "Fast 500" Technology 2001 

Ernst & Young San Diego Entrepreneur of the Year 2001 

bioFusion 01 Life Science Innovator Award Nomination 2001 

T-Sector Life Science Innovator Award 2001 

Deloitte and Touche's Orange County / San Diego Technology "Fast 50" 2001 
San Diego Business Journal StarCom Honor 2001 

League of American Communication Professionals, Platinum Award, Annual Report 2001 
Ernst & Young Finalist for San Diego Entrepreneur of the Year in 2000 
The Premier Print Award, Annual Report 2001 
American Men and Women of Science 1995 
Who's Who Registry of Business Leaders 1 994-1 995 

SBIR Annual Report Program Success Profile (Top 8 of 800 Companies) 1993 
Stratagene Most Innovative Award - Managers/Supervisors 1992 
Stratagene Innovation Award - Big Blue® Transgenic Testing System 1991 

UCSD Connect Program 1 st Place Award for Innovation and Entrepreneurship in Biotechnology 1991 
UCSD Connect Program 1 Place Award for Innovation and Entrepreneurship in Biotechnology 1990 
Stratagene Innovation Award - Lambda ZAP® vector 1990 
Stratagene Service Award 1990 

Award from the University of Victoria for Contributions to the Development of Short-term 

Transgenic Mutation Assays 
Nominated as Council Member for the U.S. Environmental Mutagen Society 
PNIT Patent Award 



MEDIA: 
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ABC Discovery News, ABC San Diego Channel 10, Agricultural Genomics, BBC Radio, Billings Gazette, BioCentury, 
Bioinformed Newsletter, BioPeople Magazine, BioTech Today Radio Show, Biotechnology Newsletter, BioVentures View, 
BioWorld Today, Business Daily, Business Week, CBS MarketWatch Weekend, CEO Cast, Chemical Engineering, 
Chemical Week, Chemistry & Industry (UK), Chemistry, CNBC, CNN Science & Technology, CNN Sunday Weekend, 
CNN WorldView, dBusiness.com, Digital Jam, Discovery Magazine, Drug Discovery Today, Elsevier Science Ltd., 
Forbes, Forbes.com, Fox CONNECT, Fox 6 News San Diego, German RTL TV, Good Morning America, Horizon Air 
Magazine, Idea TV, Inside Business Radio Show, JAG Financial News, KCRA Channel 3, KBPS Radio, KFMB Channel 
8, KGTV Channel 10, KPBS, KUSI, Life Technology, London Financial Times, Los Angeles Times, Modern Drug 
Discovery, NBC San Diego Channel 7/39, National Geographic, National Radio Report, Nature, Nature Biotechnology, 
New York Times, PBS, Pirateinvestor.com, R&D Magazine, Reuters, San Diego Business Journal, San Diego Business 
Transcript, San Diego Magazine, San Diego Metropolitan, San Diego Union Tribune, SIM, Scientist, Specialty Chemicals, 
Sp2 Magazine, Stewards' Watch, T-Sector Magazine, The Age Magazine, The Economist, The Motley Fool, The 
Discovery Channel, The Discovery Channel, Time Magazine, USA Today, Wall Street Journal, Wall Street Transcript, 
Washington Post 

PATENTS 

The Patent Scorecard for 2003 recognized Diversa's patent portfolio as being ranked # 1 by the MIT Survey. This 
ranking provides an overall assessment of a company's intellectual property power. This measure showcases the 
broader significance of a company's patents by examining how often its U.S. patents from the previous five years are 
cited as prior art in the current year's batch. A value of 1 .0 represents average citation frequency, so, for example, a 
value of 1 .4 would indicate a company's patents were cited 40 percent more often than the average. Diversa has a value 
of 14.43. 

DNA Cloning Vectors with in vivo Excisable Plasmids 1987 

Mutagenesis Testing Using Transgenic Animals Carrying Marker Genes 1987 

Mutagenesis Testing Using Transgenic Non-Human Animals Carrying Test DNA Sequences 1987 

Dietary and Hormonal Regulation of Expression of Exogenous Genes in Transgenic Animals Under Control of the 

Promoter of the Gene 
Phosphoenolpyruvate Carboxykinase 1988 

A Transgenic Mouse for Measurement and Characterization of Mutation Induction In Vivo 1989 
Rapid Screening Mutagenesis and Teratogenesis Assay 1989 

A Combinatorial Approach to Regenerating the Immunoglobulin Repertoire in Prokaryotic Cells 1990 
Transgenic Animal Models for In Vivo Mutagenesis Testing 1990 
Polycos Vectors 1991 

A Lambda Packaging Extract Lacking p-Galactosidase Activity 1991 
A System for Regulation of Eukaryotic Genes 1991 
Methods for Phenotype Creation from Multiple Gene Populations 1991 
Transgenic Non-Human Animals Carrying Test DNA Sequences 1992 

Mutagenesis Testing Using Transgenic Non-Human Animals Carrying Test DNA Sequences 1992 
Selectable System Patent 1992 
Polycos Mutagenesis Systems 1993 

Use of Trans-acting Proteins for the Development of an In Situ Expression Screening System 1993 
Enzyme Kits and Libraries 1995 

Enzyme Activity Screening of Clones having DNA from Uncultivated Microorganisms 1995 
Enzyme Tiered 1995 

Method for Screening for Enzyme Activity 1 995 

Combined Enzyme Screening/Evolution 1995 

Uncultured/Activity Screening 1995 

Directed Evolution of Thermophilic Proteins 1995 

Combinatorial Enzyme Development (Directed Mutagenesis) 1996 

Protein Activity Screening of Clones having DNA from Uncultivated Microorganisms 1996 

Production and Use of Normalized DNA Libraries 1996 
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Methods of DNA Shuffling with Polynucleotides Produced by Blocking or Interrupting a Synthesis or 

Amplification Process 1996 
Method of Screening for Enzyme Activity (Biopanning) 1996 
Directed Evolution of Thermophilic Enzymes 1996 
Environmental Biopanning 1996 
Combinatorial Enzyme Development 1996 

Enzyme Activity Screening of Clones Having DNA from Uncultivated Microorganisms 1996 

Normalized Samples/Libraries 1996 

Reassembled Pools of Mutagenized DNA & Procedure 1996 

Fluorescent-based Single Screening for Enzymes 1996 

High Throughput Screening for Novel Enzymes 1997 

Nucleotide Sequence of the Aquifex aeolicus Genome, Fragments Thereof, and Uses Thereof 1997 
Screening for Novel Bioactivities 1997 

Screening for Novel Compounds which Regulate Biological Interactions 1997 

Method for Screening Enzyme Activity 1997 

High Throughput Screening for Novel Enzymes 1997 

"Discovery" (whole process, including uncultivated, normalized, biopanning, screening, evolving, (etc.) 1997 

Production of Enzymes Having Desired Activities By Mutagenesis 1999 

Protein Activity Screening of Clones Having DNA from Uncultivated Microorganisms 1999 

Method of DNA Reassembly by Interrupting Synthesis 1999 

Production and Use of Normalized DNA Libraries 1999 

Enzyme Kits and Libraries 1999 

Screening for Novel Bioactivities 2000 

Method for Screening for Enzyme Activity 2000 

Screening for Novel Bioactivities 2000 

Production and Use of Normalized DNA Libraries 2000 

Method of Screening for Enzyme Activity 2000 

Screening Methods for Enzymes and Enzyme Kits 2001 

Saturation Mutagenesis in Directed Evolution 2001 

High Throughput Screening for Novel Enzymes 2001 

Recombinant Bacterial Phytases and Uses Thereof 2001 

Methods Useful for Nucleic Acid Sequencing Using Modified Nucleotides Comprising Phenylboronic Acid 2001 
End Selection in Directed Evolution 2001 

Gene Expression Library Produced From DNA From Uncultivated Microorganisms and 

Method for Making the Same 2001 
Directed Evolution of Thermophilic Enzymes 2002 
Method for Screening for Enzyme Activity 2002 
Exonuclease-Mediated Gene Assembly in Directed Evolution 2002 
End Selection In Directed Evolution 2002 

Exonuclease-Mediated Gene Assembly in Directed Evolution 2002 
Screening for Novel Bioactivities 2002 

Method of DNA Shuffling with Polynucleotides Produced or Blocking or 

Interrupting Synthesis or Amplification Process 2002 
Production and Use of Normalized DNA Libraries 2002 
Sequence Based Screening 2002 
Non-Stochastic Generation of Genetic Vaccines 2002 
Altered Thermostability of Enzymes 2003 
Screening Methods for Enzymes and Enzyme Kits 2003 
Methods for Identifying a Desired Enzymatic Activity 2003 
Enzymes Kits and Libraries 2003 
Method for Screening for Enzyme Activity 2003 

Protein Activity Screening of Clones having DNA from Uncultivated Microorganisms 2003 
High Throughput Screening of Mycelia for Bioactivities of Biomolecules 2003 
Screening for Novel Bioactivities 2003 

Coated Surfaces for Selective Enrichment of Microbial Populations 2003 
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Recombinant Bacterial Phytases and Uses Thereof 2003 
Synthetic Ligation Reassembly in Directed Evolution 2003 

Process for Generating Optimized Molecules from a Manmade Library of Polynucleotides made by Combinatorial 
Saturation Mutagenesis (amended) 2003 

Exonuclease-Mediated Nucleic Acid and Reassembly in Directed Evolution 2003 

Methods for Purifying Annealed Doubled-Stranded Oligonucleotides Lacking Base Pair Mismatches 2004 

End Selection in Directed Evolution 2004 

Protein Activity Screening of Clones having DNA from Uncultivated Microorganisms 2004 
Method of Screening for Enzyme Activity 2004 

Exonuclease-Mediated Gene Assembly in Directed Evolution (3/23/04 new issuance) 2004 

Directed Evolution of Thermophilic Enzymes (3/30/04 new issuance) 2004 

Non-Stochastic Generation of Genetic Vaccines and Enzymes 2004 

Directed Evolution of Thermophilic Enzymes 2004 

Over 350 Additional Pending Patent Applications Worldwide. 



GRANTS AND CONTRACTS 

*Phase I Small Business Contract #N43-Am-62282. 1985-1986 P.I. 

Vectors and Techniques for Rapid DNA Sequencing 
*Phase II Small Business Contract #N43-Am-62282. 1988-1990 P.I. 

Vectors and Techniques for Rapid DNA Sequencing 
*Phase I Small Business Grant 2R43ES04484-02. 1986-1987 P.l. 

Identification of Genetic Lesions Leading to Mutations 
*Phase II Small Business Grant 2R43ES04484-02. 1989-1992 P.l. 

Identification of Genetic Lesions Leading to Mutations 
*1R01-ES04728-01A1. 1989-1992. (NIEHS) P.l. 

Animal Model for Identification of Genetic Lesions 
*Phase I Small Business Grant #R43GM42291 -01. 1989 P.l. 

Switch Mechanism for Gene Expression in Transgenics 
*RFPNIH-ES-88-11. 1989-1994. (NIEHS) Co-I. 

Development of Mutagenesis Assays Using Transgenic Mice 
*Phase II Small Business Grant #2R44GM42291 -02. 1990-1992 (DRG/NIH) P.l. 

Switch Mechanism for Gene Expression in Transgenics 
*Phase I Small Business Grant #1 R43GM46585-01 . 1991 (DRG/NIH) P.l. 

Generation of a Peptide Screening System Through the Development of 

Combinatorial-splicing "Polycos" Vectors 
'Phase I Small Business Grant #1R43CA57066-01. 1992 (NCI) P.l. 

Transgenic Rats: A Short-term Mutagenicity Assay for Multi-species Testing of Suspected Human Carcinogens 
*Phase I Small Business Grant #1 R43GM48300-01 . 1992. (DRG/NIH) P.l. 

Analysis of the Immunoglobulin Hypermutator Mechanism 
*Phase I Small Business Grant #1R43ES061 46-01. 1992 (NIEHS) P.l. 

Selectable "Polycos" Shuttle Vectors for In Vivo Mutagenicity Testing 
*Phase II Small Business Grant #2R44GM46585-02. 1992-1994 (NIGMS) P.l. 

Peptide Screening Utilizing Combinatorial Polycos Vector 
*Phase I Small Business Grant #1R43RR08667-01. 1992-1993 (DRG/NIH) Co-I. 

A One-step PCR Cloning System Based on FLP Recombination 
'Phase II Small Business Grant #2R44CA57066-02. 1993-1995 (NCI) P.l. 

Transgenic Rats:Transgenic Rat Model for Mutagenicity Testing 
*Phase I Small Business Grant. 1993-1994 (NIH) Co-I. 

Transgenic Fish Model for Mutagenicity Testing 
*Phase II Small Business Grant 1994-1996 (NIH) P.l. 
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"Polycos" Shuttle Vectors for Mutagenicity testing 
*Phase I Small Business Grant. 1994 (NIH) Co-I. 
Vector System for Studying Protein-Protein Interactions 
*CRADA with LLNL. 1994 (NIH) Co-I. 

Mouse and Rat Painting Probes 
*CRADA with FDA. 1994 (NIH) Co-I. 

Tamoxifen Testing in F-344 Rats 
*CRADA with NASA. 1994 (NIH) Co-I. 
Radiation Damage in the Microgravity Environment 



ABSTRACTS AND INVITED LECTURES: 

Over 200 Abstracts and Invited Lectures. 



PUBLICATIONS: 

1. Yoo-Warren, H. ( Monahan, J.E., Short, J.M., Short, H., Bruzel, A., Wynshaw-Boris, A., Meisner, H.M., Samols, D., 
and Hanson, R.W. (1983) Isolation and Characterization of the Gene Coding for Cytosolic Phosphoenolpyruvate 
Carboxylase (GTP) from the Rat. Proc. Natl. Acad. Sci. U.S. A, 80:3656-3660. 

2. Wynshaw-Boris, A., Lugo, T.G., Short, J.M., Fournier, R.E.K., and Hanson, R.W. (1984) Identification of cAMP 
Regulatory Region in the Gene for Rat Cytosolic Phosphoenolpyruvate Carboxykinase (GTP): Use of Chimeric Genes 
Transfected into Hepatoma Cells. J. Biol. Chem., 259:12161-12169. 

3. Wynshaw-Boris, A., Lugo, T.G., Short, J.M., Fournier, R.E.K., and Hanson, R.W. (1985) A Region of the Gene for 
Rat Cytosolic P-enolpyruvate Carboxykinase Confers cAMP Responsiveness to the HSV-thymidine Kinase Gene. In: 
Membrane Receptors and Cellular Recognition, (M. Czech and C.R., Kahn, eds.), Alan Liss Inc., New York, pp 339-346. 

4. Wynshaw-Boris, A., Short, J.M., and Hanson, R.W. (1986) Characterization of the Phosphoenolpyruvate 
Carboxykinase (GTP) Promoter-Regulatory Region. I. Multiple Hormone Regulatory Elements and the Effects of 
Enhancers. J. Biol. Chem., 261:9714-9720. 

5. Short, J.M., Wynshaw-Boris, A., Short, H.P., and Hanson, R. W. (1986) Characterization of the 
Phosphoenolpyruvate Carboxykinase (GTP) Promoter-Regulatory Region. II. Identification of cAMP and Glucocorticoid 
Regulatory Domains. J. Biol. Chem., 261:9721-9726. 

6. Wynshaw-Boris, A., Short, J.M., and Hanson, R.W. (1986) The Determination of Sequence Requirements for 
Hormonal Regulation of Gene Expression. Biotechniques, 4:104-119. 

7. Burns, D.M., Bhandari, G., Short, J.M., Sanders, P.G., Wilson, R.H., and Miller, R.E. (1986) Selection of a Rat 
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